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ABSTRACT: The  aim  of  this  work  is  both  to  assess  differentiation  of  geometric  features  
of  parcels  in  the  immediate  neighbourhood  of  motorways  and  expressways  in  Poland  
(as  divided  into provinces)  as well  as  to  analyze  their  land  cover.  In  order  to  achieve  this, 
the authors used data on parcels from the Land Parcel Identification System (LPIS) as well 
as  information on land cover from the Database of Topographic Objects (obtained from the 


























Construction  of  motorways  in  Poland  belongs  to  the  most  needed  and  urgent 
investment  projects.  The  necessity  to  build  them  results  from  the  country’s 




development  structure  for  many  homesteads  whose  dwellings  and  farmland 
are  located  alongside  such  roads  or  in  their  immediate  vicinity.  The  impact  
of motorways and expressways on  the adjacent  areas  is  a natural phenomenon 
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impact zone of motorways with  regard  to  land cover  is  far greater,  and  it may 
reach  as many  as  over  a  dozen  kilometres,  which  depends  on  the  location  of 
interchanges, motorway flyovers, the policy of local governments and the space 
around those motorways (Ziobrowski, Korecki 2009; Lechowski 2013). 
Motorway  interchanges  also  play  an  important  role  in  the  economic 






or outside  them. Interchanges situated  inside cities usually occupy  the smallest 
space as compared to the other types. Development in this case tends to fill tightly 
not only the space in  the immediate neighbourhood of  the interchange but also 
the  space between  road splits as  it happens with  interchanges  in Tokyo or Los 
Angeles. They are surrounded usually by car services, multi-storey car parks, office 
blocks,  less often by hotels  and only  sporadically or  even never by  residential 
development.  In  contrast,  motorway  interchanges  on  the  outskirts  and  their 
surroundings are developed in a number of ways. Sometimes their surrounding 
remains an open space used mostly in the same way as before constructing the 
motorway,  but  sometimes  it  is  used  intensively.  This  depends  on  the  distance  
of  the  interchange  from  the  city  and  how  active  the  local  authorities  are  in 
promoting  investment  areas  in  their  immediate  neighbourhood.  If  the  distance  
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of  the  interchange  to  the  city  exceeds  20  km  and  the  local  authorities  do  not 
undertake any promotion activities, the surrounding of such interchanges remains 
the same as before motorway construction.  In contrast,  in a situation when  the 
distance of the interchange to the city does not exceed these arbitrary 20 km and 
the  local  government  is  active  enough,  it  is  possible  to  observe  an  increase  in 
investment  in areas which have not been  invested before as  it  is  shown by  the 
example of Kąty Wrocławskie. In the case of interchanges localized outside urban 
centres, their surroundings are not intensified (Ziobrowski, Korecki 2009). 
The  aim  of  this  work  is  to  assess  the  differentiation  of  geometric  features  
of  parcels  in  the  immediate  neighbourhood  of motorways  and  expressways  in 
Poland  (in  the  division  into  provinces)  as well  as  to  analyze  their  land  cover. 
The research includes only the parcels in the immediate neighbourhood of those 
parcels which motorways and expressways go through. 
6.2. Methodology and source materials
Layers with parcels come from the System of Agricultural Parcel Identification 
(LPIS). Parcels in the immediate neighbourhood of motorways and expressways 





-Dudek  2014). The  first  one  describing  shape  differentiation  is  represented  by 
the ratio of average length of parcel boundaries (dj)  to  their average surface  in  
the province within the boundaries of which they are situated (pj): 
[1]  Kzj = dj / pj x 100 





















  1. Surface waters:  sea waters  (PTWP01), flowing waters  (PTWP02),  standing 
waters (PTWP03);
  2. Development  area:  multi-family  residential  units  (PTZB01),  single-family 
dwellings  (PTZB02),  industrial  and  storage  development  (PTZB03), 
commercial and service development (PTZB04), the remaining development 
(PTZB05);
  3. Woodland  and  woodlot:  forest  (PTLZ01),  coppice  (PTLZ02),  woodlots 
(PTLZ03);
  4. Woody plants: dwarf mountain pine (PTRK01), bushes (PTRK02);











10. Landfill  site:  area  of  municipal  landfill  site  (PTSO01),  area  of  industrial 
landfill site (PTSO02);
11. Excavations and spoil tips: excavation (PTWZ01), spoil tip (PTWZ02);
12. The  remaining  undeveloped  areas:  area  under  technical  or  construction  
facilities  (PTNZ01),  industrial and warehousing area  (PTNZ02) (Rozporzą-
dzenie… 2011).
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distances were expressed in units of time, adopting the path which guarantees the 
shortest  theoretical  travel  time  (in accordance with  traffic  regulations) between 
the centroid of each parcel and the central point of cities and road interchanges. 
6.3. Characteristics of research area 
There  were  over  3,000  km  of  motorways  and  expressways  in  total  in  Poland  
at the end of 20151, most of which can be found in the province of Łódź, Greater 
Poland and Silesia: 405 km (including 217.8 km of expressways and 187.6 km  
of  motorways),  361  km  (including  150.2  km  of  expressways  and  210.5  km  
of motorways) and 3 017 km (including 130.9 km of expressways and 176.4 km of 
motorways) respectively (Table 1).




and motorways Expressways Motorways
 [km]
Poland 3 051 1 492.2 1 559.2
Lower Silesian   286     64.3   221.9
Kuyavian-Pomeranian   200     35.0   165.0
Lublin     79     79.3       0.0
Lubusz   232   142.4     89.2
Łódź   405   217.8   187.6
Lesser Poland   173     21.8   151.0
Masovian   255   188.6     66.4
Opole     88       0.0     88.1
Subcarpathian   123     11.0   111.9
Podlaskie     46     45.9       0.0
Pomeranian   138     72.3     65.9
Silesian   307   130.9   176.4
Świętokrzyskie     57     57.1       0.0
Warmian-Masurian   141   140.5       0.0
Greater Poland   361   150.2   210.5
West Pomeranian   160   135.1     25.3
Source: www.stat.gov.pl.
1 www.stat.gov.pl (accessed on 18.05.2017).

































The  average  surface  of  parcels  remaining  in  the  immediate  neighbourhood 
of motorways and expressways  is  the  largest  in  those provinces  in which  their 
number  is  the  smallest,  i.e.  in West  Pomerania  (40–45  thousand m2), Warmia- 
-Masuria  (30–35  thousand m2).  In  contrast,  the  smallest  parcel  surface  can  be 
found  in  the  provinces  of  Subcapathia  and  Lesser  Poland  (0–5  thousand m2), 
(Fig. 3).
















In  turn,  the  indicator  of  parcel  shape  density  in  the  researched  provinces 
ranges from about 9 to 51 (Fig. 5). Parcels located mainly along motorways and 
expressways  in  the  provinces  of  Lublin,  Subcarpathia  and  Świętokrzyskie  are 
characterized by  low density whereas high density  can be observed within  the 
boundaries of, for instance, Lubusz and West Pomerania.
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Fig. 5. The  average  indicator  of  parcel  density  and  standard  deviation 





in  the  immediate  neighbourhood  of motorways  and  expressways. This  feature 
was defined by means of  the number of  parcels  per  one kilometre  of  roads  of 
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The  only  significant  relations  (Pearson  correlation  coefficient  above  0.5)  refer  
to that between the type of land cover and parcel density (Table 2).














PTGN  0.17 ‐0.34 ‐0.07  0.05
PTKM  0.27 ‐0.33 ‐0.20 ‐0.14
PTLZ  0.19 ‐0.60 ‐0.07  0.13
PTNZ  0.14 ‐0.59 ‐0.03 ‐0.03
PTPL  0.17 ‐0.63 ‐0.10  0.03
PTRK  0.30 ‐0.49 ‐0.20  0.03
PTSO ‐0.05 ‐0.51 ‐0.21  0.05
PTTR  0.12 ‐0.48 ‐0.17  0.02
PTUT  0.12 ‐0.64 ‐0.24 ‐0.12
PTWP  0.18 ‐0.35 ‐0.21  0.02
PTWZ  0.08 ‐0.61 ‐0.21 ‐0.08








The  conducted  analyses  confirm  research  results  obtained  by  other  authors, 
such as I. Jażdżewska (1999), K. Badora (2004), Z. Ziobrowski, D. Korecki (2009) 
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of Łódź and Silesia, which represents considerable potential of those regions as 
far  as  investment  into,  for  instance,  logistics  infrastructure  is  concerned.  This 




coincides  with  the  general  tendencies  concerning  parcel  size  in  Poland.  The 
markedly biggest units can be found on the Regained Territories. This naturally 
entails the way in which these areas are developed. Slight fragmentation of land 
is a very valuable  feature when,  for example,  location analysis of  large  format 
warehousing  facilities  is  carried  out.  Excluding  from  analysis  arrangements 
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